Nitric oxide down-regulates caveolin-1 expression in rat brains during focal cerebral ischemia and reperfusion injury.
As a signalling molecule of the integral membrane protein family, caveolin participates in cellular signal transduction via interaction with other signalling molecules. The nature of interaction between nitric oxide (NO) and caveolin in the brain, however, remains largely unknown. In this study we investigated the role(s) of NO in regulating caveolin-1 expression in rat ischemic brains with middle cerebral artery occlusion (MCAO). Exposure to 1 h ischemia induced the increases in neuronal nitric oxide synthase (nNOS) and NO concentration with concurrent down-regulation of caveolin-1 expression in the ischemic core of rat brains. Subsequent 24 h or more reperfusion time led to an increase in inducible NOS (iNOS) expression and NO production, as well as a decline of caveolin-1 protein at the core and penumbra of the ischemic brain. Afterwards, NOS inhibitors and an NO donor were utilized to clarify the link between NO production and caveolin-1 expression in the rats with 1 h ischemia plus 24 h reperfusion. N(G)-nitro-l-arginine methyl ester (L-NAME, a non-selective NOS inhibitor), N(6)-(1-iminoethyl)-lysine (NIL, an iNOS inhibitor), and 7-nitroindazole (7-NI, a nNOS inhibitor) prevented the loss of caveolin-1 in the core and penumbra of the ischemic brain, whereas l-N(5)-(1-iminoethyl)-ornithine (L-NIO, an endothelial NOS inhibitor) showed less effect than the other NOS inhibitors. S-Nitroso-N-acetylpenicillamine (SNAP, a NO donor) down-regulated the expression of caveolin-1 protein in normal and ischemic brains. These results, when taken together, suggest that NO modulates the expression of caveolin-1 in the brain and that the loss of caveolin-1 is associated with NO production in the ischemic brain.